Mitogenic signaling of thrombin in mesangial cells: role of tyrosine phosphorylation.
Thrombin elicits multiple biological effects on a variety of cells. We have previously shown that thrombin is a potent mitogen for human glomerular mesangial cells. This mitogenic effect of thrombin is associated with activation of phospholipase C (PLC) and induction of platelet-derived growth factor (PDGF) gene expression. The thrombin receptor, which belongs to the guanine nucleotide binding protein (G protein)-coupled receptor family, has recently been shown to induce rapid tyrosine phosphorylation of cellular proteins. In the present study, we investigated the role of protein-tyrosine phosphorylation in mediating the cellular responses elicited by thrombin in human glomerular mesangial cells. Amino acid labeling followed by immunoprecipitation with phosphotyrosine antibodies demonstrate that thrombin stimulates tyrosine phosphorylation of a set of cellular proteins. Treatment of mesangial cells with thrombin followed by immunoblotting with phosphotyrosine antibodies showed three major bands of tyrosine-phosphorylated proteins approximately 130, 70, and 44-42 kDa. Phosphorylation of these proteins was inhibited by two tyrosine kinase inhibitors, herbimycin A and genistein. Both compounds inhibited DNA synthesis and PDGF B-chain gene expression but had no effect on inositol phosphates production or increases in cytosolic calcium in response to thrombin. These data demonstrate that protein-tyrosine phosphorylation is not required for thrombin-induced PLC activation with inositol phosphate formation and subsequent intracellular calcium release, but it is an absolute requirement for thrombin-induced DNA synthesis and PDGF B-chain gene expression.